Background: Children with developmental disability often engage in challenging behaviour, which may require that parents implement behavioural assessments and interventions. The purpose of our pilot study was to examine the effects of an interactive web training (IWT) to teach behavioural function identification and intervention selection to parents.
Using Interactive Web Training to Teach Parents to Select Function-Based Interventions for
Challenging Behaviour: A Preliminary Study Children with developmental disability tend to engage in higher levels of challenging behaviour than those without disability (e.g., Dekker, Nunn, Einfeld, Tonge, & Koot, 2002; Lecavalier, 2006; McClintock, Hall, & Oliver, 2003) . Meta-analyses have shown that behavioural interventions have strong empirical support for addressing these issues in individuals with developmental disability (Campbell, 2003; Harvey, Boer, Meyer, & Evans, 2009; Heyvaert, Saenen, Campbell, Maes, & Onghena, 2014) . The previous meta-analyses indicated that the most effective behavioural interventions commonly shared two main characteristics. First, effective behavioural interventions typically consider the hypothesised function of challenging behaviour.
Hence, individuals implementing behavioural interventions should develop a hypothesis
regarding function prior to intervening. Second, interventions that involve multiple components seem generally more effective than ones that involve a single component. Combining multiple behavioural interventions together (e.g., antecedent manipulation with extinction and differential reinforcement) may thus improve effectiveness.
A third essential component is the involvement of parents in function identification and intervention selection (Dababnah & Parish, 2016; Heitzman-Powell, Buzhardt, Rusinko, & Miller, 2014; Shayne & Miltenberger, 2013) . Learning to identify the function of challenging behaviour and to select appropriate interventions can be a daunting task for parents. That said, Shayne and Miltenberger (2013) showed that parents of typically developing children could independently identify the function of challenging behaviour and select appropriate interventions following behaviour skills training, which involved written and oral instructions, modeling, practice and feedback. One drawback of behavioural skills training is that it typically requires one-to-one instruction. Factors such as a limited number of specialists in one's area, geographic isolation, high costs of private services, and long waiting lists associated with public-funded services may hinder accessibility to this type of individualised training.
One promising solution is to train parents to reduce challenging behaviour using interactive web-based training (IWT), which combines the use of self-paced computer instruction (e.g., oral explanations, descriptive slides, self-guided practice, integrated quizzes) and video models (Antonsson, Graneheim, Isaksson, Åström, & Lundström, 2016; Gerencser, Higbee, Akers, & Contreras, 2017; Pollard, Higbee, Akers, & Brodhead, 2014) . To this end, we recently developed an IWT designed to support parents in the reduction of challenging behaviour in children with developmental disability. Prior to testing its effects on children, however, we must first make sure that the IWT improves parental knowledge, is easy to use, and is social acceptable. Thus, the purpose of our study was to conduct a preliminary examination of (a) the effects of IWT on function identification and intervention selection by parents, (b) its duration, and (c) its social validity.
Method

Participants
We recruited parents of children with developmental disability who could speak and understand French. Parents who had formal training in psychosocial interventions (e.g., social work, behaviour analysis, special education) or who had already participated in formal training in behaviour management were ineligible to participate. To recruit parents, we posted an ad on social media asking potential participants to contact us. Then, the first author met with each parent to obtain informed consent. In total, 31 parents initially accepted to participate in the study, but only 26 parents completed the training modules. The five parents who withdrew all cited either exhaustion or lack of time to complete the training as reasons for interrupting their participation. Table 1 presents the characteristics of the 26 participants that completed participation. Our sample included two couples; we asked each parent not to discuss the training with their partner during the study.
Measures
Function identification tasks. To examine whether parents could identify the function of challenging behaviour correctly, we developed ABC charts for analysis. On each chart, we described an antecedent, a behaviour, and a consequence for five events that had the same function (i.e., tangible, attention, escape, or nonsocial [sensory]). We created three charts for each function (i.e., twelve charts in total). Two members of the research team (including a doctoral-level behaviour analyst) validated the function of each chart prior to their analyses by parents. During testing, the parent had to identify the behavioural function for each chart. We randomly assigned six charts to pre-test and six charts to post-test for each participant.
Intervention selection tasks. For the intervention selection task, we adapted the procedures developed by Shayne and Miltenberger (2013) . First, we developed a series of eight clinical vignettes describing a behaviour and its function (two vignettes per function). Then, we provided parents with response sheets with appropriate and inappropriate function-based interventions and asked them to select the three best options (see Appendix A in Shayne and Miltenberger, 2013) . In addition to twelve response choices described in Shayne and Miltenberger, we added three response choices for the nonsocial (sensory) function: (a) the parent will teach the child to keep busy during free time, (b) the parent will offer a choice of toys and activities that produce forms of stimulation similar to that generated by the challenging behaviour, and (c) when the behaviour occurs, the parent will interrupt and redirect the child.
The correct responses were the same as in the Shayne and Miltenberger study, except that the three new options applied to the nonsocial function. For each participant, we randomly assigned one vignette for each function at pre-test and the other vignette with the same function was completed at post-test.
Descriptive measures. The web app automatically recorded the amount of time spent completing each module, the number of times each module was accessed, and the percentage of correct responses on end-of-module quizzes.
Social validity. We adapted and translated the Treatment Acceptability Rating Form
Revised (TARF-R; Reimers, Wacker, & Cooper, 1991) to French (available from corresponding author). Our new version contained 20 items scored on a 5-point Likert-type scale: 12 items targeted the format (i.e., web-based training) and 8 items the content. As in the original TARF-R, the questions were related to the acceptability, ease of use, and side-effects of the intervention.
Interactive Web Training (IWT)
The IWT included four modules, which were each comprised of written instructions (.pdf file), audio recordings accompanied by a slideshow, video models, and quizzes. We also provided a paper copy of the written instructions to minimise costs associated with participating in the study. Modules were all in French and accessible through a password-protected website.
Each module lasted approximately 30 to 40 min and ended with a 10-question multiple-choice quiz. The parent had to score 80% or more correct on the end-of-module quiz to have access to the following module. If not, the parent was prompted to repeat the module that had been failed.
Module 1 defined challenging behaviour and explained the functions that may maintain behaviour in the natural environment. Module 2 examined antecedent modifications that a parent can make in the environment to prevent the behaviour (e.g., noncontingent access to preferred items, demand fading). Module 3 taught the parents how to react to the behaviour by minimising access to reinforcement contingent on challenging behaviour (e.g., extinction, response interruption and redirection). Module 4 showed the parents how to teach alternative appropriate behaviour to their child (e.g., differential reinforcement).
Design and Procedures
We used a pretest-postest comparison group design to examine the effects of the IWT.
First, we administered a socio-demographic questionnaire followed by the function identification and intervention selection tasks to the parents. Next, we provided a link to the website, a username and a password to the parents and asked them to complete the IWT within the next two weeks. During this time, the app recorded descriptive data on access to each module. Finally, we conducted a second visit during which we re-administered the tasks and asked the parents to complete the social validity questionnaire.
Analysis
We converted the measures of the function identification and intervention selection tasks to percentages. Given that our data were not normally distributed and prone to both baseline and ceiling effects, we compared changes from pre-test to post-test using a non parametric Wilcoxon signed rank. Next, we compiled the results collected directly by the app. For duration measures and the quiz results for each module, we only report the results for the first completion as subsequent completions were prone to practice effects. Finally, we identified the items on the social validity questionnaire that the parents rated highest and lowest.
Results
Parents significantly improved on function identification from pre-test to post-test (W = 0, Z = 4.47, p < .0001). Correct responding increased from 26% prior training to 92% following training, which yielded a very large effect size (d = 2.89). Similarly, correct responding on intervention selection significantly improved following training (W = 39, Z = 3.34, p < .0001).
Mean correct responding was 51% at pre-test and 74% at post-test, which yielded a large effect size (d = 0.84). Table 2 presents the descriptive data collected directly by the web-based app. The first and second modules were approximately 10 min longer to complete and produced higher levels of correct responding than the third and fourth modules. On average, parents took less than 2.5 hr to complete all four modules once. On a scale of 0 to 4, the highest scored items on the social 
Discussion
Overall, the preliminary results indicate that IWT led to improvements in function identification and intervention selection in parents of children with developmental disability. Furthermore, the training was generally easy to follow: the median time to complete all modules once was less than 2.5 hr and a majority of participants (i.e., 54%) successfully passed all modules on their first trial. Finally, the parents found the format and content socially acceptable.
However, parents expressed concerns regarding the side-effects of the proposed interventions, which is unsurprising given that we emphasised the temporary side-effects of extinction (i.e., increased variability, frequency, and intensity) in the training. Interestingly, our attrition rate was high (i.e., 16%) considering the low response effort associated with IWT. Researchers should thus examine strategies to increase participation of families who report exhaustion or lack of time.
Our results are consistent with prior research that have shown that IWT may be an effective strategy to teach intervention skills to individuals working or living with persons with developmental disability (Antonsson et al., 2016 , Nosik, Williams, Garrido, & Lee, 2013 Eldevik et al., 2013; Gerencser et al. 2017; Pollard et al., 2014) . Our study is the first to show that IWT can also be adapted to teach function identification and intervention selection to parents. Although we do not expect any major cultural differences, our study also extends the literature by conducting training in a different cultural context than previous research on IWT (i.e., French-speaking families). From a clinical standpoint, IWT may serve as a low cost and high accessibility first-tier intervention for families who cannot afford or do not have access to support services, but more research is needed beforehand to address the limitations of our study.
The main limitation is that we did not measure child behaviour, nor parental practices. As such, it is unclear whether the parents' children displayed less or more complex challenging behaviour than our target population or whether the gains in knowledge translated to actual changes in behaviour. The small sample size is also a limitation of the current study. Moreover, our use of social media to recruit participants may limit our results insofar as parents who use such sites may be more at ease with technology than those who do not. Finally, we only considered four broad functions as part of the function identification task. Future research could examine function identification using models that consider the influence of other variables (e.g., biopsychosocial model; Griffiths & Gardner, 2002) . In sum, conducting replications while examining the effects of IWT on parental practices and child behaviour will be essential to establish the generality of our preliminary findings. Child diagnostic ASD ID 23 3 88.5 11.5
Notes. ASD = autism spectrum disorders, ID = intellectual disability 
